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Abstract: A new method of faulty line selection method based on model recognition for Petersen coil grounded system is
presented. The equivalent circuit of every line is modeled as capacitance during fault characteristic frequency band. The
initial value of capacitance is calculated by transient information through least square fitting. Then capacitance value calculated
by the steady-state signal is compared with the initial value. It is found that fault line does not meet the established
capacitance model and model error is large; while the sound line is basically in accordance with the established capacitance
model and the model error is close to zero. Based on these characteristics, faulty line selection criteria is constructed. This
method has a bootstrap characteristic. Simulation and field recording data show that the proposed method is feasible.
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Fig. 1 Zero-sequence network diagram

Kb 3L RN [ U, Z, i AR I 4%
MY, C,, A MbmEe st xS0 L7, G,
AL BRI LAY . U W REER I A
Hes Uy AR RSO P R, 1, IR
RERPE K R, B4, b S I 2P R . 1, 55T
A 0 2 0 1 P FRL UM 20 0 T2k e ) LU FL U
Z A

SCHR[1OTA HE R Lt o A2 (e P B Al 17
PRI AT, RAEIL AT RIS, A2 E IR Z
Wi N, S SR BN 3 A SRR R AR AL
PSR AR B, IR, B T BOAE
WAty USSP AE A SR BB, T LAAT BORE£&
PR 1 BRI L 2 3 Y, ROANIE Rl e
FEL 2k % P 498 1 P A0 1) B BRA = R K IR 0

B o TS bAE— 8 IRAIHY N DR 2R i E— 2D i A
{7 PP R0 Ml L IR T g 22 o 4% v L R
SEME PRI, SRRl i
B 2 i T LSS5 I 2 R 3.

u,

= (20

‘ T

T

2 R EM AR
Fig. 2 Equivalent model of healthy line

Lq
]i

3 MIFELEERE AR
Fig. 3 Equivalent model of fault line
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Fig. 4 Equivalent capacitor model of fault line



W, 5%

ST RURTR IR 92 8] 4t 2R 0 AT et e 2 7 ik - 75 -

2 A A S T Al A R e B ) S A
B, RJE SRR S EL,  MaE B SR 2 A A
T LLSEE Rk 2 o

2 PSRRI

2.1 ER[RE

P LTI 20 AT T 0, e & B E AR e s PN
RESE RN S AR, Tl Y WS I N FRAS I, b
LR AN RSO SO A, TS Ak —
WA IE LAY o MLHR AR DR 01 4k P O i ) 2
AR, B Se e A A R A 2 % o R 2K (1)
FQ)TEL VI A 2R e 2 I 28 SRR TR ) e 2
WME, ARG A AR AS RO A, Il AR,
PR ZE PR/ IDX 23 A R 2 s gk A 26 i . SR B/
TIRE O JE R L AR s 2o T

S0 e
Co:k:;du—z 3)

Slw)

SRR 10 KHz, H 53U 2 i
BRI A, EIER B, TR 10 ms.
2.2 EEME

TR 4387 2 S0 5 i
T
T, o R b i AR A 214

U,>U,, 4)

P AR T M T DL T R A i
CRRICh 015 P IATE RLE, B Upe=0.150 U
W
2.3 HEHIE

HUE B A L, 5  3)BUBI fes
FUMERAR (), T 10 ms J5 (K FE s A
TR A LR B OB 5202, B 55
T L L e
1, WA AL, A0SR AT H R R 2
AL Ty R R

>ow-cabe o)
Son =" t ®)
b+ € 4 o)

ISR R, BIRNR RN & e
0.5,
2. 4 iE&RIE

PR LA B ol AR, S TR TR 1 45
JTEE S AIWOR S A AR et bR, R kA, it

F 7 AU AR N LA IE, SR e T AR R 2,
Mt SEBLk R ek, RARGAEE I 5 P

KAETE upn i,
A YA B

|

B

v

| PR |

B 5 &pERLiRzE

Fig. 5 Fault line selection flowchart
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Fig. 6 Topological structure of simulation model
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Fig. 7 Fault-line selection results when fault at line 1

12 1.2
@W 1.0 @ 1.0t
= 0.8 ii 08}
= 0.6 2 06f
Z 04 2 04} ]
|O2L ] B 02N
K0 K of 1
-0.2 . . -0.2 . .
0 500 1000 1500 0 500 1000 1500
KFE R PR
12 12
W@ 1.0 @10
X 08 K 08
= 0.6 E 0.6
£ 04 £ 04
£ 02 020 A~
K0 w0
-0.2 -0.2 ; ;
0 500 1000 1500 0 500 1000 1500
PR PREFE

8 EHELHIFERTHYIRLLE R

Fig. 8 Fault-line selection results when fault at bus
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Table 1 Model error of all lines and fault-line selection

results when transition resistance is different

R HR A5 72 gk
FH/Q 1 2 3 4 BN
0 0.9984  0.1798  0.0186  0.1051 ik 1
50 0.9985 02731  0.0167  0.1651 ik 1
500 0.9983  0.0984 0.013 0.0709 2% 1
1000 0.9984 03918  0.0129  0.1209 2% 1
2000 0.9983  0.4164  0.0145  0.1099 ik 1
5000 0.9965  0.7965  0.0136  0.3357 ik 1
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Table 2 Model error of all lines and fault-line selection

results when initial phase angle is different

SHO) PR R 7 pistzs
2 3 4 AP

0 0.0208  0.9846  0.0086  0.0806 2tk 2

30 0.0139  0.9805 0.0138  0.1032 2tk 2

45 0.0211  0.9801  0.0139  0.0877 itk 2

90 0.0478 09798  0.0138  0.0827 itk 2
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Fig. 9 Fault-line selection results using field recording data
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